J 



Europaisches Patentamt 
European Patent Office 
Office europ6en des brevets 



© Publication number: 
EUROPEAN PATENT APPLICATION 



mi 

0 469 762 A1 



© Application number: 91306631.2 


© int. CI. 5 : G06K 7/08, G06K 19/00, 


© Date of filing: 22.07.91 


G07F 7/02 




© Priority: 31.07.90 GB 9016830 


© Applicant: GEC AVERY LIMITED 


© Date of publication of application: 


Smethwick 


Warley, West Midlands, B66 2LP(GB) 


05.02.92 Bulletin 92/06 


@ Inventor: Jones, Alan 


© Designated Contracting States: 


95 Lincoln Avenue, Clayton 


AT BE CH DE DK ES FR GB IT LI NL SE 


Newcastle-U.-Lyme, Staffordshire ST5 




3BA(GB) 




© -Representative: Loven, Keith James et al 




GEC Patent Department, GEC Marconi 




Limited, West Hanningfield Road 




Great Baddow Chelmsford, Essex CM2 




8HN(GB) 



© Reader unit 

© A contactless integrated circuit card (22) reader 
unit comprises a pair of power-transmitting coils (20) 
of opposite handedness in a side by side arrange- 
ment, to constrain the field more precisely and to 
permit a card having its coil in only one half (thereby 
permitting the other half to be embossed with num- 
bers and letters) to be used in any orientation on the 
reader. 
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The present invention relates to a reader unit 
for supplying power by inductive coupling to an 
integrated circuit token, such as a contactless 
smart card. 

Contactless smart card systems typically com- 
prise a card or other token having a memory and 
on board data processing means linked to a coil. 
The card is used in conjunction with a reader unit 
which also includes a coil connected to a power 
supply and further data processing means. The 
card and the reader communicate with each other 
by inductive coupling between the coils, the reader 
unit providing both power and data to the card. 
Such a system is described GB-A-21 73623 and 
GB-A-2208025. 

In accordance with the invention, there is pro- 
vided a reader unit for supplying power by induc- 
tive coupling to an integrated circuit token contain- 
ing a substantially planar power-receiving coil, the 
reader unit comprising means for receiving the 
token such that the power-receiving coil therein lies 
in a- working plane, and inductive power supply 
means connected to a pair of power-transmitting 
coils arranged on one side of and adjacent to the 
working plane such that the magnetic fields in- 
duced by the power-transmitting coils are of op- 
posite polarity. 

Preferably, the power-transmitting coils are 
substantially planar and lie in the same plane. In 
one embodiment, the power-transmitting coils have 
turns of opposite handedness and it is particularly 
preferred that the coils are connected such that a 
single coil member is used to define the two coils. 

In a particularly preferred embodiment, each 
power-transmitting coil corresponds in size to that 
of the power-receiving coil present in a card which 
is to be read by the reader, and it is also preferred 
that the reader includes a flux-concentrating body, 
suitably a shaped ferrite. 

The power-transmitting coils may be formed as 
conductive elements on a printed circuit board or 
the like, or as wire-wound coils. More than one pair 
of such coils may be used, all the coils being on 
the same side of the working plane. 

The reader unit preferably comprises data 
transmission means for modulating the power 
transmitted to the token in accordance with data to 
be transmitted thereto. Data receiving means may 
also be included for detecting a variation in power 
absorbed by the token in accordance with data to 
be transmitted from the token to the reader. The 
data receiving means may comprise a sensing coil 
for sensing fluctuation in the magnetic field induced 
by the power-transmitting coils. The sensing coil 
may be substantially planar and may lie in the 
same plane as the power-transmitting coils, or in a 
plane parallel thereto. The turns of the sensing coil 
may be located within the turns of the power- 



transmitting coils. In one embodiment, two sensing 
coils are provided in series, the turns of each 
sensing coil being located in spaces between the 
turns of a respective one of the power-transmitting 
5 coils. 

In another embodiment, more than one sensing 
coil is provided within the power-transmitting coil. 

As the sensing coil is sensing fluctuations in 
field and it does not have to transmit power, it can 
io have fewer turns and be generally smaller than the 
power-transmitting coils. 

By providing a pair of coils with opposite polar- 
ity, the field induced by the coils is constrained to 
the reader unit more closely and so provides im- 
15 proved performance and reduced r.f. leakage. 

The second "sense" coil or coils can be used 
to detect the presence of a card within range of the 
reader. 

The present invention will now be described by 
20 way of example, with reference to the drawings, in 
which:- 

Figure 1 shows a plan view of a reader unit 
according to one embodiment of the invention; 
Figure 2 shows a plan view of. an integrated 
25 circuit card suitable for coupling with the reader 
unit of Figure 1 ; 

Figure 3 is a schematic side view of the em- 
bodiment of the coil arrangement of the reader 
unit shown in Figure 1 ; and 

30 Figure 4 is a plan view of an alternative embodi- 
ment of the invention. 
Referring now to Figure 1 , the reader unit com- 
prises a base member 10 having an upstanding 
shaped wall 12 on the upper surface thereof. A 

35 double induction coil arrangement 14 is defined in 
the base 10 below the surface and comprises a 
power coil 16 and a sense coil 18. The coils 16 
and 18 are configured as two coil regions 30 and 
32 of opposite handedness, arranged side-by-side. 

40 The size and shape of each of coil regions 30 and 
32 correspond substantially to those of a card coil 
20, which is typically positioned in a card 22 as 
shown in Figure 2. However, the size, shape and 
positioning of both the power coil 16 and the sense 

45 coil 18 can be selected according to requirements. 
The card comprises a thin plastic substrate having 
a plurality of electronic components dispersed 
therein (not shown) as well as the coil 20, the 
components serving to handle power and data 

so communicated to and from the reader unit. The 
typical manner in which the card functions is that 
power and data are provided to the card by an 
inductive coupling method, as is known in this field, 
and the card sends data to the reader by modula- 

55 tion of the field at a reader unit by power absorp- 
tion. 

As it is often necessary for embossed numbers 
or letters to be provided on the card 22, the coil is 
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often restricted to only half of the card area. Con- 
sequently, accurate positioning of the card coil over 
the reader coils is required and the provision of the 
wall 12 allows the card to be positioned accurately 
such that the coils align and allow efficient cou- 
pling. However, as each of the coil regions 30 and 
32 corresponds in size and shape to the card coil 
20, it does not matter which way up the card is 
placed on the reader as the card coil will always be 
placed over a reader coil. 

Since the coil portions 30, 32 have opposite 
handedness, the fields induced thereby have op- 
posite polarity. Consequently, these fields will be 
constrained as shown in Figure 3, which means 
that the transition between the reading and non- 
reading state of the reader is much more defined, 
and the coupling is much more effective. Further- 
more, several readers can be placed in close prox- 
imity without the fields interfering. 

With regard to Figure 4, the embodiment 
shown therein comprises a single power coil 36 
and two sense coils 38a and 38b located within the 
turns of the power coil. When the card is placed on 
this reader, the alignment of the card coils with the 
power coil is less-important than the alignment with 
the sense coils and again this arrangement allows 
the card to be positioned either way up on the 
reader and still allow coupling to take place. 

The sense coil can also be used to detect the 
presence of a card. When a card is brought into 
the field of the reader, the absorption of power by 
the card can be detected by the sense coil which 
can cause the reader to transmit data. 

Claims 

1. A reader unit for supplying power by inductive 
coupling to an integrated circuit token contain- 
ing a substantially planar power-receiving coil, 
the reader unit comprising means for receiving 
the token such that the power-receiving coil 
therein lies in a working plane, and inductive 
power supply means connected to a pair of 
power-transmitting coils arranged on one side 
of and adjacent to the working plane such that 
the magnetic fields induced by the power- 
transmitting coils are of opposite polarity. 

2. A reader unit according to Claim 1 , wherein the 
power-transmitting coils are substantially 
planar and lie in the same plane. 

3. A reader unit according to Claim 1 or 2, 
wherein the power-transmitting coils are linked 
by a body of flux-concentrating material. 

4. A reader unit according to Claim 4, wherein the 
body is a ferrite core. 



5. A reader unit according to any preceding 
claim, wherein the power-transmitting coils are 
formed as conductive elements on a printed 
circuit board. 

5 

6. A reader unit according to any of Claims 1 to 
4, wherein the power-transmitting coils are 
wire-wound coils. 

w 7. A reader unit according to Claim 5 or 6, 
wherein the power-transmitting coils are con- 
nected such that a single conductor is used to 
define the two coils. 

75 8. A reader unit according to any preceding 
claim, wherein data transmission means are 
provided for modulating the power transmitted 
to the token in accordance with data to be 
transmitted thereto. 

20 

9. A reader unit according to any preceding 
claim, comprising more than one pair of 
power-transmitting coils, all of the said coils 
being arranged on the said one side of the 

25 working plane. - - - • 

10. A reader unit according to any preceding 
claim, wherein data receiving means are pro- 
vided for detecting a variation in power ab- 

30 sorbed by the token in accordance with data to 

be transmitted from the token to the reader. '■■ 

11. A reader unit according to Claim 10, wherein 
the data receiving means comprises a sensing 

35 coil for sensing fluctuation in the magnetic field 

induced by the power-transmitting coils. 

12. A reader unit according to Claim 11, wherein 
the sensing coil is substantially planar and lies 

40 in the same plane as the power-transmitting 

coils, or in a plane parallel thereto. 

13. A reader unit according to Claim 12, wherein 
the turns of the sensing coil are located within 

45 the turns of the power-transmitting coils. 

14. A reader unit according to Claim 13, wherein 
two sensing coils are provided in series, the 
turns of each sensing coil being located in 

so spaces between the turns of a respective one 

of the power-transmitting coils. 
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